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// Fér many years, the heavy equipment operations _industry was known for
high accident rates and ynsafe working conditions. _The operators of heavy

“equipment were frequently untrained in all but rudimentary operating tech-

niques, and so were unaware of the many hazards likely to be encountered in
such work. Equipment' that was poorly designed and maintainéa contributed to

accidents, as did a general disregard for the practice of safety.

Many unsafe practices have now been eliminated by both preventive and ~
corrective measures. The institution of job-site surveys has iowered-the

‘risk of utility lines being damaged, "and the- practice of barricading off the

work area‘has decreased the hazards to the general pob1ic. Training courses
for bperators have raised their awareness of hazards ‘and their capdbi]ities
for handiing them. The designing of equipment with safety as well as per-
formance in mtnp has decreased the number of accidents and deaths from

ro]]-overs. The single most Significant factor, however, in increasun/,the'

safety of those %nvo]ved in the heavy equipment operations indhstry, is ‘the
generaf increase It safety awareness, Fina]]y, ?ndustry, labor, and govern-
ment have realized ‘that the prevention of accidents is both humane and eco-
nomically sensib]e. . . > ’ '

This modu]e aims to encourage the deve]opment of\a_pos}tive approach to

safety as it concerns the heavy equipment industry. ) J

~ . ' . w“

»

Upon comp]etion of this modu]e, fhe student shouid be -abTe- fo:

G - OBJF;C'FIVES

v

.
~ . INTRODUCTION

1. Describe the function and results of a Joh-Site survey cohducted before 2

heavy off-road equipment is used. Fage ) ) <.

2. Cite at least five items that must be considered and perhaps protected
before equipment {s started. (Page 4) ' - ' ,
3. State the purpose and process of’the review and recommendation cyc]e of
' surveyed hazards and unsafe conditions. (Page 8)

.
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Descr1be the way in which an employee awareness program w'rks.

9) ” A . .'

N
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. (Page’

! '

_ 5. Identify the type dnd extent of the medica1fi%d first-aid support that
) . should be available before working with of f-road equipment. .(Page 10

N * 6. Name four hazards and their corrections, or preventive measures
_perta1n1ng to the use of haul roads. (Pagé’ll) ’ ~ )
‘7., Discuss operator qua11f1cat1ons an¢ tra1n1ng. (Page 13)
; 8. List three safety precaut1ons to be <used wHep operat1ng tricks near
' workers. (Page 15) ‘ .
9. List three good practices EB be,emb]oxed when driving on ddmps. (Page
. 116§ ‘ e . ‘ »
3 10. Dedcribe the uses-of each of the five types of protective equipment for
hdavy equipment. (Page 18) ' .
11. L1st three problems encountered when transport1ng workers on heavy
. equ1pment and trucks. . (Page 19Y a v
12. List three safe pract1ces to use when tow1ng.a (Page 20) '
13. Discuss three procedures va1uab1e to safety conce?ﬁ1ng power shovels, '
cranes, and similar equipment. (Page 21) - ‘
. 14. Discuss safety practices when handling loads with mobile cranes. (Page
) 24) ) . / . - , . +
~J ‘15.4§§iscuss the use of persona1 protective equ1pmeq&\:ﬁen operating motor-.
aders,, bulldozers, and scrapers. (Page 27)
)
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. ’ . ‘( ' ) \ [ ‘
Page 2 /SH-17 - - ' p )

-




§ *

+

) . SUBJECT MATTER

— > -

= OBJECTIVE 1: Descr}be thq function and results of a
* survey conducteo before he vy off-rodd equipment is

;-

‘used. 7, ‘ .-

o workmg. cond1t1ons and;, job tasks in the construction industry vary w1th
each job site.. The cor_npos1t1on of the soil, ‘the presence and type of timber
to, be cTeared, and thespstEnée~of surroundino structures and utilities are
‘some of the important factors that affect construct1on operat1ons. Before
equ1pment is selected and- work’ started, 3 complete survey of the job site
must be madeq, and'all of tigse factors must be cons1dered Th1s survey
shou]d be conducted by someone with exper1ence and author1ty, usuaH the
Job supermtendent or the grade or project foreman, with engineers assiSt-
ing. Job safety. shou]d be uppermost in the minds of those conductmg the \\

. ’“&‘\

survey. A set-of project plags should be available for reference as the
survey work' is being done. v

* Barricades are‘the first warning-to the public that s'ome type of “con-
struction will be go1n' on in the area. A federal or state’ ]h1ghwayfpro'3ect
will have included in its plans the specifications for construct1on and .
Tocation of the project ‘and the color and .type of signal 1ights, signs, or - '
flares that will be used.' Careful attention will be g1ven to the flow of
*traffic through the proJect area, where appli able. A1l the proper types of
barr1cades warmng 11ghts, temporary speed 1'mit signs, warmng of
macfﬁnery operations, and many ether special safety and warning systems are-
put 1nto use fo yrevent accidents ‘rnvo]vmg the public. v R

Many guest1ons wi]] be an$wesed during the course of the initial JOb

survey. Will it be hecessary to bu1U detour pr access roads or haul road
crossings? I,s there need for 2 f]ag person where traffic will cross the
roads used by heavy equ1pme‘nt7* R1ght-of-way locations, property easements,
struxjres (1n place), mach1jnery #d ut111ty lpcations must be investigated

duri the ,survey.‘ o

» +
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:
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After gatherihg ﬁertinent information, those persons responsible for
the initial survéy should develop a b]an for ptoper equipment selection aha
ma1ntenance.- CheCks for equipment safety,standards required for ‘each unit

should be part of this plan, The company contract1ng to do the thJect must

s1t down with the persons do1ng the job-site survey, the project managers,
superintendents, and so forth, and dévelop a safety drosram for the ptoJect
that will ensure safe working conditions for their.employees, engineers, am{
others associated with the project.

/ _ ACTIVITY 1:* S
~Y (Circle True or False.) A, T )
1. Job-site.surveys may be conducted by anyone.
True False ) ©o
. 2. The reason for a job-site survey. is to comply with
_the law or regulation only. - '’ .
) i Trye = Falst i
¢ ™~
3. Soil conditions, timber, or rock will determine * P
what equipment is used and the safety attachments '
" of reach unit, .
True False
‘\ . L T
=
OBJECTIVE 2: .Cite at least five items that must be con-
sidered and berhaps protected before equtpment opera-
7  tions begin. - B -1
' , There are severdl d1fferent ut111t1es that may be located on‘a c0n- Cw

/
struct1on sita that represent a potential danger to the equipment operators
and suppqrt persgnne] 0perat1ons must be carried out with strict regard

for these utilities. Where app11cab1e danger s1gns should be posted (see

' ¢F1gure 1) - .
Overhead .electrical power lines are a real, ‘anger to the operator.- All
11nes should be considered energized unless there is a visible: ground or -,

they have been turned off by an autﬁor1zed representative of the €lectric

company. . \
’— ) * / “
*Answers to Activites appear on Page 29. — P
- . N "
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' Electr1ca1 ‘cables or transmission tines may be‘Tocated underground. It
‘ is necessary to locate these on the project, and take necessary 3tep$ to -
' protect them and to protect persons fr;i.them. The operator must know in
‘ advance where the underground lines are located ®and the depth at which they
' - are bur1ed o . . . .
- . N - . R . o A N /

‘ DEATH OR SERIOUS INJURY GAN OCCUR -|. -
. WHEN WORKING NEAR POWER LINES

. .
o | A
, ; - - — ;
. Figure 1. Danger siga for work near power #ines.

v

Underground 0i] and gas p1pe11nes crossing :thé project are another
threat to the saéEty of the eperator. For example, if a)bulldozer shou]d
dig into a 1arge gas line, the explosion and fire that could result wou]d

~ have serious consequences injury or death of thé operator, damage or de-
v struction of equipment, and delay of project work. .The location of such
1ines.shou1d be verified with the plans and clearly marked or the site. The
= % 7 operatorsmust know the location BEFORE'they start their actual construc-
't?on. 0i1 companies often.paint the fence posts a bright color where a
pﬁpeﬁine inlersects a fence (see Figure 25 sTh1s creates a marker v1s1b1e
to persons flying at. low altitude as well as to persons driving along the
ground. 'Problems may arise in looking for these fence post markings. Many
times when a new road construction“site is being planned, new{right-of-way
! : %ences are erected before the project is st@iiked. The persons ere rng the
new' fences may not paint the new posts thatz

1d indicate a pipel ne

~ N AN

SH-17/Page 5
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crossing. Those persons conducting the job-site survey shou]d be sure these
p1pe11ne 1ntersect1ons are c]ear]y marked and that the heavy.equipment
operator knows the depth at which they are bur1ed. Remember, the greatest

safety device in situations outlined above is the ‘careful operator.

A ~

{4 [y —~
- PAINTED BRIGHT COLOR —
= 4

-~ CAUTION

GAS PIPELINE
. 'CROSSING

“ Figure 2. Pipe]iavtersections are often painted bright colors. .

~ Other underground pipelines that ‘are coﬁmon problems where construction
~work is being done in or around towns and cities are water, sanitation, and.
steam (heat). These may not present as much immediate danger to the, opera-

tor as would a natural gas line; however, it is very important that these be
protected during construction work to avoid the high cost of repair (a di-
rect cost to the contractor), to ma1nta1n good ﬁub11c re]at1ons and to pre-
vent damage suits against the equ1pment owner or contractor.

Communication transmission lings, both above and underground, must be
located and protected. A break in a major tel one cable could resu1f in
untold prob]ems for individuals as well as far industry.

If the project is 1ocated within a city, it may be necessary to erect
temporary fences or barricades around the project or project equipment (see
Figure 3). Erection of temporary sidewalks or bridges may also be neces-
sary. Work around existing buildings and structures.will dictate certainl
safety steps that will néed to be taken on each Job situation.

Temporary fences may serve as a security barr1er to keep the genera]
pubTic from the project. Young children are fascwnated by heavy equipment;

’

~
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‘( therefore, the equipment should be locked- and aH the attachm'ents shoulds be | ’
grounded to protect the children from 1nJury or death, :
o The securi of fepces and the 1ock1ng of equipment a]so serves to pro- b
‘ . tect the equipment to a certain extgnt from theft and vanda11sm. ¥he Asso- '

- o0 ‘c13;ed Equ1pment D1stf1butors report that theft of heavy equipment results *

) in losses of many millions of doTﬁHrs each year. :Specia1 anti-theft PT%ns . -

b, '
: l& . ;;/»” '
P N

| " .
;

(34 o
-~ ~ %‘ &
d "_ .

. . «

ﬂ ‘o s )

Figure 3. Temporary fences or barricades may be needed. ’

v are in effect throughout the United States. The eqUipment owner should con-
tact awlo§a1 Associated Equipment Distributors membe# in the area for
detaj]s and assistance ip ﬁrotecting‘equipment from theft. Also, the .4
Natjonal Associated Equipment Distributor headquarters in Oak Brook,
ITlinois, is ready to help in any way possib1§£ ’

-
.
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———— ACTIVITY 2 ee—————— ‘
~ . Name five things that must be considered or protected
prior to the use of off road heavy equipment.

.
1., . . o

.

2

_ 3
o | o ' :

5

. M M M ‘ >

OBJECTIVE 3: State the purpose and process of the . }/

review and recommendatiog)cycfe of surveyed hazards and
- R N s

unsafe conditions. .
— y - " T .
- i ‘s . \

. ’ A safety eng1neer with a maJor Qi1 company made this statement more .

4

than 20°years ago: "There is no such thing.as an acc1dent.l Had the persoﬁ

T 1nVolyed thought <and thenaacgzd the 'accident' would never have happened."

“, .There,1s a lot of truth in that statement. Initial 323 -site inspection is
the process through which accident situations dre thought out aheaq'of time. &

The person in authority who was respdnsible for the ihitial"job-site- : '
inspection must decide whp'wil1 be responsible for:each work area on the
job., Persons such as the supéTintendeBt tire foreman, the bridge foreman,

. and so on, will be résp9n51b1e for the process of review and recommendat ion -
that result .from the survey. The survey will’'be the foundat1on tor a good

_ safety program. The safety program should include the or1entat1on of con-

struction workers and’ equipment operators to the hazards that exist on the”

_ ¢ project and the Courke of action that will be taken to ensure safe worklng

/ ) conditiohsﬂ Many cbnstruction companies employ a full-time safety inspector |

'!as,,.or engiheer, who takds a very active role in the oriehtation and}training of
¢/’f_‘ workers before heavy equipment is started. The cafreful selection of equip-

- ment that will do the work safely and economica]]y is impértant., Each piece
of equipment must have all }he necessary OSHA (Occupatﬁona] Safety and
Health Administration) safety requirements.. In the d1scuss1on with the
operators and workers, their suggest1ons and 1deas on gafety and wor‘fﬁg N

. conditions shéuld be act1ve1y.sought. These persons often have many years
t ‘ - R . ’ : 4 .
' SN | ‘- 11 - B N
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f oh-the- JQb work exper1ence and-can make vital recommendat1ons concern1ng
the safety hazards ghat/were ﬁdund in the survey., ' y;

. %‘ ACTIVkTY 3  —
Name three. grodps of wofkers,that should’ take part An
the review and recbmmendatn‘: cycle, -

yooe ,

. , [
1. . ' r e. !

2.
/3,

\

OBJECTIVE 4&: Describe the‘hay'in which an empﬁoyee -
. awareness program works. L ) 2 - 1
, roo- ro .

Safety is up to the person who performs d given job, ,The <function of
an emp]oyee awareness program is to be sure the emp]oyees knmug .t‘to ex-

pect'as regards work1ng cond1t1ons on the JOb Horkers must know the types
and k1nds of equ1pment w1th wh1ch they will be work1ng. 'Teamwork cannot be
overstressed The emloyee awareness program 1nc1udes rev1ew1ng the work
hazards of the JOb aga1n and aga1n and advising the employees of what is'ex-
pected white work1ng in and*aroqnd these hazards.

The emp]oyees should be told of company po11c1es and benef1ts, sa]ary,
oventime,- union or open shop laws, and regulations 1mposed oft the emp1oyees
by the state and\Federal government A good -employee awarehess brogram can

-

ward of f many labor and oersonne] probléms latéy on. The” awareness pﬂogram .

o

should 1nt1ude safety training for employees that-beg1ns before work is
stasted and continues during the course of emp]oyment.

Perhaps the key to an effect1ve awareness program is to instill 1n the.
emp]oyees a sense of pride in, the1r work . ®The totalxprogram can pe 1ost if
the employer and supervisors fa11 t0 recogn1ze individual efforts and to 1et
the employee know that these effo:ts are apprec1ated "




-

.

_ ACTIVI‘T‘Y 4 -
\ Name four thinds that shou]d be’ 1nc1uded in “ah empﬂoyee

awareness program. b . N
a1 . i L t)
2.-‘ i \ . R 4 > <
- . - v L4 :
Y’ 3.; . . ‘ N . b
. «® - < .
1 4 ) 4’. ! [t M \ ) s ; -
N ) : .
e ! ‘l ‘ ‘ )
@ -
. 9 = ) '

. OBJECTIVE 5:  Identify the type and extent ‘of medical
‘ and Hrst aid support that Should be avaﬂab]e before

oo, \' workmg with offordad equipment. ’ . ’

1(- P

S'tud1~1nd1cate that very ‘htt]e fs being done to provide medicalt”
support on’ the' maJor1ty of jobs that requ1re the use of off=road equ1pmen}‘1
F1rst-a1d c]asses may be offered on a few jobs; f1rst a1d kits and instruc-

tions on their use and apphcatmn may’be a part of a course pravided. If "

the proge-ct is 1arge enough, a registered nurse may be employed. Perhaps
the most 1mportant form of support is fast commumtatmn with the 1oca1

X ambulance service.: _Communication equipment is in the form of two-way radio

units t1ed in vnth a base station that 7§ manned during all working hours..
, The- base station is equipped with te],ephonecsernce to fhe local hospita]
and ambu]ance service. The law requires that.employers ensure the ready
avaHabﬂity of medical personnel for adviee and consu]tation on matters of _
occupation&] health, and prompt medical "&tention should be avaﬂabke in ¢

se of serious tnjury. Prompt med1ca,] attention may mean a hospital c]ose

‘ Py, or a person atsthe work site who has vali§ first-aid training from the

u.s. Boreau of Mines, the American Red Cross, ori some equivalent tra‘ming.
7

~—' ACTIVITY §: +

The' most important medical support js/ fast communica-. o
tions with the local ambulance by means of ‘
' . and a base station. 2

£ L] . - \
N s 0 4
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; OBJECTIVE ’: * Name four hazards and their corrections,

- or preventive measures perta1n1ng to the use of haul
' @ . roads. ) -
. hal |
t * _/ s ‘ - . . . .
Haul roads may mean different things to different operators d¥. of f-road
equ1pment. To the- logger it may be a road, w1nd1ng through the woods, .Q\pse

primary- purpose is to get logs sk1dded to the 1og trucks. After the trucks
are 1oaded they w111 move oyer much better hau] roads to ,he main }oad or
to the h1ghways that lead to the mills® I

If a*haq] road is to be useg for moving heavy equipment, it may circle
the steep hills, avoid wet or ;ngpy areas, and push rocks’ to one side or_,
bury them. The road will probably have only one—lane and yill provide
tﬂtharound‘gbints where the equipment will be unloaded.

The more fami]iar’haul road is the temporary road that_is budlt tQ

- accommodate large motor scrapers moving at speeds of up to 30 miles per

hour. Large dump trucks hauling material from borrow pits or cuts to the
‘ 3 f1H sect1%7~ of the dams,- roads, or fill sites for. bu11d1ng7 or 1ndustry

o

-

~ w111 also use this road. L .

: Several th1ngs must be taken into account when byilding this road: the
type of trafﬂgp it must accommodate, “including size and weight (1oaded), “one’
way traffiec or two lanes; the width of the road, the incline or grade; and
the soit or rock conditions.

Several’ safety Hﬁjards may ex{st on the haul roads. Dust conditions,

wet or slick roads, "pot" ho]es, loose rocks, snow and 1C&y narrow width,
deslgn of curves, and intersection'with major roads and highways must all be
gonsidered. “ . S .

' Haul road construct1on will 1nvo1ve’cons1derat1on of the width, curve,
design, s0i1" cond1tion, and. correct approaches to major roads. Width is
determined by the.width of the motor scrapers and dUmp trucks that will be
using the haul road. In most cases, a hau] road 60 feet wide will give a
safe passing d1stance between equipment meeting or passing om=the road.

» Curves should banéito the outside or have a superelevation built ¥nto the

curve, as shown in Figure 4,

g
4

.
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» . 3 Erection.of warn- . ‘
ing signs, stop signs,
yield signs, road

BACKSLOPE intersections, warning
INSIDE

QF

lights, and so on, is
CURVE,

Y, very ‘important to the
safety of the haul
: road. Someone should
FILLSECTION " be assigned the job of
. keeping the signs
Figure 4. Banking Jf a curve. ' clean and ingood '
. ) . . e working ordes, SO
that they can be Seen by heavy equipment 6perators and truck drivers. Where
trucks enter- puplic highways, warning signs should be placed 750 feet from
. eitﬁzr sid@}of the entrance. Drivers should be driented to, the use ‘of the
haul road, the rules of right’ of way, the signs, énd the signals of the
flagperson, : e .
. . Harmful dust cond1t1ons can be kept to a m1n1mum by watermg and grad- ‘
‘ ing the haul road; howeveq‘ the water truck driver must be careful not to
get the road slick. Grad1nng1th a motor grader and water1ng the road can
prevent “pot" holes, harmful dust cond1t1ons, rough roads, and can help tg
stabilize the road.* It may be necessary to haul material to maintain the
o road in good safe operating condition. ~ . : .
Other potential dangers are snow an&\ice. The motor grdder (b]adé) is
used to clear snow and ice. Dirt should never be hauled when these condi -
. tions exist. Snow and ice can be kept to‘'a minimum by constructing the haul
road. on the east ghd north sides of mountains or slopes when possible.

t

ACTIVITY 6 — ]

~

1. ' Name four haul road considerations: A -
a. ’ B
b . be .
2 C. ‘ -
d. . .
"~ — .
' 1D .
_Page 12 /SH-17
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What two mach1nes are used to control dust and
maintain smooth haul roads? .

a. *
b.

OBJECTIVE 7:  Discuss operafor and driver qualifications
) X

and . org.

+

The qualifications for operators -of heavy off-road eunpment vary from
orte company to another as we]] as from state to state within the United :
States. For example, 1nﬁsome states.the operator must be licensed, wh11e in
others a.union card is required thatusthes'that the operator is qualified
to operate the spec1f1c type .of equ1pment to be used. Companies may have
'the1r own tra1n1ng and cert1f1cat1on programs.

For many,years, formal tra1n1ng programs for operators of heavy equip-
ment have been offered by some tol}eges ang technical sqpools in the United
States. 8&uch programs of fet spec1a1?zed tra1n1ng on one p1ece of equ1pment

N

or generai'tra1n1ng on more than 8he un1t. !

Trade unions. have an apprenticesh1p tra1n1ng program where a_ person may
startsout as an o11er or "swamper” and gradua}ly learA the trade. However,
these *continues to be a shortage of qua11f1ed persons to operate heavy
equipment. Too often persons are: assxgned to-operate equipment for which
they are not qua11f1ed This represents a rea1 danger for persons working
a1th and around such operators} tack of $k1lls in operating could result fn
loss of Jdives and loss of m11110ns o# do]]ars Jn damage to equiphent.:

Truck driving, both on the‘road_and off the road, requires a state
license. Formal driver tr!ﬁning‘probrams are offered by private 1ndustry
and by educat1ona1 1nst1tutions. Desp1te the efforts of 1ndustry and
schoolg a11ke, there is still a-Shortage of - qua11f1ed 0perators and drivers
with the exper1ence that is needed. ., .

The Construct1on Industry Manufacturers Association has prepared oper-
ator safety manuals that may be usggf1n a training program. Even the safest

fmachine must be operated with skill and a know1edg_é of its perfqrmance capa-

‘

4
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bilities, and a comprehens1ve safety program mus’c be followed The person ‘
who has™ the f1na1 respons1b111ty is the operator. s T
To set up anood operator tra1n1ng program a h1gh1y sk111ed operafor 3
. with teaching abi11t1es should be selected as,an 1nstructor ‘Tests designed
N to measyre a person's mechan1ca1 aptitude and manual dexterity can be used
to streen and select potentia] student'operators. Lo, :
The 1n1t1a1 Job site survey can guide. the selection: ‘of representat1ve
types of equ1pmept that will be used on the job. This equ1pment should be
- in good mechanical condat1on, and have, the requ1red safety equ1pment such
as roll-over protect1on structuﬂes (ROPS), cabs, seat belts, & back-up
alarm; boom angTe 1nd1cators, boom-stops, and so forth. The safety instruc-
tion program should be set up around these types of selected equipment.
The bas1c instructiomal program des1gned to twain ;he operators may be
outlined as fo]]ows -t : ] ) N . .
[, Safety y .
A.  know your emp]oyer's safety program.
B:  Dress properly for the job. _
& .c. «Know signals and traffic rules. ' ’
. D. Practice safety at all times. " * - '
“ Il. Pre-Starting Checks. )
A. NCheck machine and attachments, walk around machine to do'

res

th1s. . . .
. ) "B. Lheck engine-and transmission oi] levels. (/
’ : , C. Check coo]ant. *
. / D. .Report necessary repa1rs.

. Check area. -

. I{I. 'Start1ng and Shutdown Procedures -*Check Manufacturer s Operators ,
- * , \ . PR
Manua] . ~ .

e ~

. IV, Mach1ne Operations (Under Supervision of Instructor)

. ’ A. Basic operations. N -
B. Advanced operation on' machinery assigned {as the stugdent
o progresses) .
c. Pneventive maintenance. ' »

> !

It may take two years or more of work experience for the individual to

J .
develop the skills and competencies needed to\become a first class operator. .
Page 14 NSH-17 .~ , - )
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‘_ ACTIVITY 7: ossessssssssssassss

Name four major units of instruction that make up a ngd
basic operator training program. -

Lo .
2. .

3.

4.

J

O&IE\{J\VE 8, List three precautions, to be used when
operating ?’hcks near'workers:

V4 '

'S

Operators Shou1d be aware of other workers in the area .-where equ1pment
is 4n ﬂmt1on. There is the danger to other workers of being struck or run
_ over by power shovels, concrete m1xers, and other types of trucks. A basic
part of preVent1ng equipment accidents is the maintenance of all equipment
.'1n a state of good repa1rz The necessary daily maintenance and repa1r Y
$hould be performed by the driver or the person designated to take care of
the.da'ily serwicing of the rigs. ’ )
Back-up Rlarms are reqﬁired'for trucks that havesan obstructed view to
the rear. /hc rding to OSHA, back-up alarms must be audibl@-above the sur~

rounding noise} A dealer can advise which types of alarms meet'OSHA~re-

quirements andwhich” kind is most_appropriate for the operating condition
and application of the trucks in a given fleet. [If back-up alarms are not
used where the rear view 15 obstructed, then a- signal person must direct the
'baqking of the vehic?@ Another type of vehicle equ1pment that protects
workers in the area as well as the driver is the service bfaking system.
Ihis system must be capabT® of stopp1ng and ho1d1ng the equ1pment when it is
'tu11y loaded. |, . . *

The\dr1ver is the key to safety. The driver shou1d make a visual check
of the area and-know what fellow'workers are doing. when backing the truck
into pos;t1onm the driver should use a signal person who can see the back of
the truck at all times and can be seen by the driver at all times in the
rear-view mirror, The hand signals used by the s1gna1 person should be

of
standard andrknown to the operator.

SH-17/Page 15
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Good operating techniques are helped by adequate turning radius barri-
cades that indicate the edge of cuts where bridge construction or similar
work is being.done. When the dr1ver Js back1ng up to a warehouse or similar

structu(e, some type of physical barr1er should be constructed to limit the

backward motion of ‘the rig. This barrier should be construe}ed'so it will

.

not damage the equipment or the building. .~ <o .

Lighting requirements for vghicles include her turn, tail, stop,
clearance, hack-up, and hazard warning lights, along with warning 11ghts for

any system on the rig.

A complete check of the 1rghts is a "must" on the

\

operator s pre-starting check 11st, . C A\
1 r B
_ ” ACTIVITY 8: | ——— e
(Circ]e/?rye or .False.) < ’
B . . . . Iy '
o 1.7 fhe signal person should "be -in*a position to see
the back of the truck and be visible to the driver
in the rear-view mirror when the driver is backing s
. ‘a truck into position. »
True ) False s 3 .
2.' The mechanical condition of the vehicle is the key
to safety. )/’“ —
' True False o
( . ] .
- - \

OBJECTIVE §:

List threé good pﬁqctices ta be employed

when driving on dumpéi o .

Many dangers ex1st on constructlon Sites/where there are cuts and
fi]]s.
to give way and the truck to slide off the dump.

5?1v1ng too c1ose to the edge of a "fill" orm.dump can cause the dirt
The he1ght and slope of
the dump may'make the difference in whether the truck slides off or turns
The stab111ty of ‘the dufip as the dirt is-being unloaded
can give clues for determ1n1ng the safe ﬁr1v1ng d1¥tance from the edge of

over on 'its side.

> the dump.

The stab111ty depends upon the type of soil and the soil cond1-

tion.

Loose sand can cause the dump to give way -and the truck-to slide

sideways. If the dump is wet or slieék, semitrailers may jackknife, and ah

* types of trucks can get stuck on the fill, , L 4

%

%,Page 16 /SH-17
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. If a dump trucb 311des of f the s1de of fill and gets stuck dump1ng the
* load may cause the truck to tarn over. “The safest way to hand]e this
s1tuatwon would be to t1e a winch llne or a "tow" cable to the front frame
of the truck on the high s1de, aﬂd pull at an angle toward the top of the
_finL ., Yl
Wher dumpfng oft t‘he‘edgé of a fill, th; driver should back so that

both 'rea’[ eel sf'*]j ‘be, the'same distance fpom the fill (see Figure 5).

Figure 5.. Rear wheels should be equidistant from the fill
when the truck 15 dumprra off the edge of the fill.

I 7 , N
Certain rear dump semitrailers can be backed over tHe edge of the

7 s . . N
fill. However,, it may be necessary,to keep six ‘or eight feet back from the
edge if the fj]N is soft, s1ippery,.sahdy, or otherwise treacherdus. The

"1, With the truck in the correct dumping positio place the selector
(hydraulic) valve in the raise position and nejease the gate lock.

After the dump is made, drive forward; this will spread the dirty

correct dumpfngkdrocedure is given be]ow‘/, >

Be sure thé dump bed is lowered before starting back to get_the next
load. Caution: A ‘Yoaded body should not be raised un1ess the rear
wheels are level, . -

— ‘

As ‘mentioned pcev1ous1y, often a tra1ned "dumpman" directs the driver,
This pergon uses prearranged signals to g1ve the driver instructions 1n
bai#1ng ’ -

»

N
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R ———— . ACTIVITY 9 —— s /

Name three things to watch ‘out for or do when dr1v1ng qr
dumping on a fill. .

1 [ ' - - .
. .
. [ ‘ : P

‘ . ' " :.:
2. . L
< ; L
3. . ‘ %
. il

P

' .OBJECTIVE10: . Describe the uses of each of the Five
types of protective equipment on heavx.equipmeqt.

I3

4

The roll-over protection .structure (ROPS) is designed t '§dpport the

conZentrated weight of the machine in the event-that it robiy over. The

'purpoée of the ROPS is to protect the operator from being crushed by the

machinge. This cab mdy also prevent tke machine from ro]]ihg over should it
turn on its side.‘ It is essential that each cab be approved fot the par- ¢
ticular mach1ne on which it*is té be mduntéd. A1l welding on special mounts

must be done by a cert1f1ed welder. The qqu1pment manutacturer S ?nstruc /

tions must be followed in mounting a unit that was not installed at the
factbry.

Seat belts are. 1nstalled to restrain the operator from fa111ng off the
machipe should an emergency arise. These are required on all vehlclesthat
are operatéd-from a seated popition, unless the equipment is not provided
with a ROP§sun1t.

Back-up alarm onits are instatled to warn dther workers in the area

(4

that the machine is backing up. They should be kept in" good working order.
Safety locks are plaged on the equipment to lock automatic transm{ssion
and the directional 1evé,F1n the neutral position while the machine is being
started, or when the operator leaves the maline with the engine runnwng
Some machines provide a way’ to pad]ock this quard in place in order to
protect against vandals or to prevent unauthorized people from operat1ng the
machipe. . . . , ’ .
Bu]]dozers that are going-to.be used in land c]ear1ng require the spe-
cial. 1nsta11at1on of a hardware screen ‘;ross the back and sides of the ROPS

canopy~(1nc1ud1ng access doors on the sides), In addition to this, special

] « ' /
s . 231,~ .
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Jop%rator.

o, . ~

‘side panels.are made to protect the engine, and special grills are designed
'tq protect the, radiator. ' ’

Some equipment manufacturers make aRilable a special vandalism "pack-
This
package provides ways to protect the gages and instruments, as well as the

age" for Wachines that do not have enclosed cabs with locking doors.

locked filler can/for hydraulic and fueT tanks. The engine oil filler and ’

radiator caps aré\also protected. ” . .

Other support;ehu1pment JSed on construction jobs should have the nec-

essary saﬁety equipment installed. For exampTe jeeps should have speciaT

011 bars and safety beTts, The equipment owner, operator, and the safety

ihspector may design speg;a] guards and equ1pment. It is important to

remember that safety equipment is of no value unless; it is used and main-
tained in good working order. i
)

‘

sosssssssssssess  ACTIVITY 10! s———

Name three kinds of protective equipment 1nsta1]ed on
heavy equipment. !

J 1.
2 .
. 3. ~

L)
it o

-~ OBJECTIVE 11:  List thrée problems encountered when
transporting workers on heavy equipment and trucks.

&

Workers should never be transpSrted on heavy equipment. They should

"not ride on draw bars, in loader or shovel buckets, or on motor scrapers.

Occasionally, it will be n@iessary for the "stake" runner to:ride on the
motor grader. In these cases, the rider shoqu be 1ns1de the cab with the
The sime rule holds true in heavy equipment training situations
when the 1nstructor or student must ride on the equipment together. Caution
should bg exercised in these cases, even when the train1ng equipment fs

equ1pplew1th a spec1a1 seat. T -
Transporting workers in trucks presents a problem‘when the workers can-

If they are to be transported on the truck beds,

e

not get inside the cab.

( . .\ s
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./ side boards sh0u1d be instalied and some. type of seats should be built. _ —3 ‘
Equ1pment and wﬁxkefs should not be hauled together because the loose equip-
méht repregents a real safety ‘hazard. This .type of temporary transportation
.should be restricted to "on the job." If-transportation is to be provided
to and from-the ij, and the workers cannot ride in the truck cabs, then a .

bus should be used.

. Wqrkers shou]d never “hitch" r1des on the outside of moving trucks and N
pickups. The greatest danger in the1r(do1ng so is that of fa111ng under the
- wheels. '
™
- - ) . .
EESSS— ACTIVITY 1 essssss— ) .
" Workers may be transported on heavy equipment in all '

.except which of the following special circumstances?
a. In a training situation. * .
'i! b.  When being tnﬁnsported to and from the job site,

c.” When seats are provided in truck beds and no loose
' .equipment is being hauled together with the

el . © workers.
d. . .In cases where the "stake" runner needs to ride in , :
IR the ecab with the operator. ) N . ‘
*

OBJECTIVE 12: List three safety practices to use when
towing. .

[ 4 -
4

Towing can be a dangerous operation. Workers other than the operator
should be clear of the drea where towing is taking place. Under no circum- -
stances should any Berson go between the vehicles involved while either one
s in motion. Iﬂe”gyakes should be set or the wheels blocked to prevent un-
wanted movement of ®he vehicles before the operation is begun. The driver
should be alert to the presence ef other workers and should receive an all-
c]ear s1gna] before moving. The hazard to workers stangding by a towing ' v
operat1on is not only that of "being crushed between the two vehicles, but

- also that of being hit by a.broken cable. .

In general, tow bars are safer than towing cables. When towing or '

pulling a piece of equipment with cable, the cable or winch line must be

. w » . .
* . .®
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18e Znough to hdhdle the 1oad. Guargs should be installed to protect the
operator when Ytwinch cables are 1n use. When us1ng a long cable for tow1ng,
the operator shouid move forward and take up the s]gck slowly, taking care ',‘
not to jerk or kink the cable. When inspecting tow cables, check for wear,
broken wires, deformation}_kinks, and‘Fo on, Chains should not. be'used in
towing- heavy equipment because .of the danger of breakage and f]ying 11nks.
If one must tc'a ‘motor’ grader in which the engme is dead, it will be
necessary to run an air line from agother piece of equipment in order to °
q§ve brakes on the machine being towed. This wou]d a]so app]y ® truek if
the engine is not running.—If the engine is dead the power steering is
also out and 5teering the 'machine can only be accomp11shed by releas1ng the

hydraulic valves in the steer1ng system. -

#’Ac'ﬂvn’v 12; E——

List three safe practices to use when towihg.
1.
2.
3.

OBJECTIVE 13:  Discuss three procedures valuable to
safety concerning power shove]s, cranes, and similag

equipment, .

L - - -

When it comes to safety in operating pdwer ¢rane and shovel equipment,
the attitude and skill of the operator makes the difference. The most im-
portant procedhre to follow to enéure safety in working with this equipment
is tﬁe screening and selection of pdtential operators. Persons who operate
or use cranes or power -shovels must possess the fo]]owing:characteristics:

. Compétency and emotional stabiﬁity sufficient to withstand
stress and to prevent accidents.

. Physieal capability of reacting quickly and accurdtely to
y;) avoid accidents. -

. Mentaf'capab111ty of understand1ng estab11shed(ru1es, regu-
lations, and safety practices, and applying these skills and
knowledge to every®work situation.

'
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) Operators sn;u1d'be trained in the safe opefatf’n and maintenance, of
the-machine. They should read the instructions manual that covers such
thxngs as load rat1ng charts and standard hand s1gnals. Ln some states an
opeeator must be licensed. '

Equiptent mawntenance and inspections go hand in hand with a goed
safety program. ' Causes of accidents involving power shovels and cranes cdn
be classified in the fo]]ow1ng categor1es . L
1. -Improper selection of equipment as to size and type.

2. Human (opemator) ecror.

3. Equ1pmeﬂf’ﬁ‘7funct1on or faf]uré
4, Hazards in the work area.

5

s N

« Other workers in;;he area.

The objective of the maintenance. program is to properly inspect, ser-

vice, .adjust, and repair, lubricate, and test equipment to ensure safe, eco-
nom1ca1, and productive operations. A complete annual inspection of the
hoisting machinery must be made by a competent person or a government agency
recognized by the Department of Labor. The employer must keep accurate data
as to date and results of the inspection. Additional dnspec-tions are
required and detaj]ed in American National Standards Ithitute B30.5-1968.

Wire rone is .used in both doweF shovel and crane equipment. Running
ropes, or lines that are load bearing require constant inspectddn for wear,
broken wires, kinks, deformat;hn, and so forth. Replacement requirements ’
are specified in both OSHA Part 1910, and Part 1926, and in American
National Standards Institute B30.5-1968. These are excellent standard
‘requiremehts; they have Peen incorporated into the OSHAct by reference and
should be closely followed. -

Nhén a crane {5 in p]ace‘and ready to make a lift, the operato} and
rigger should clear ajl personne1-from the area. A load gﬂgdld NEVER be
1ifted over other workers. T & f

Working in the vicinity of el}ctrica1 poner lines presents‘a very seri-
ous safeiy hazard; therefore, special precautions must be taken. Safe oper-
ating practices require that the maximum possible distance be maingained .
between the machine and the wires, and that the minimum tléarances never be

Page-22 /SH-17
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excteded. There are local, staté, and federal regulations regarding work in
‘the area of power Fines. Listed are some examplés of clearance regulations:

+  Lines rated‘SO kV (kilovolts) and below - mintmum clearance
between the lines and any part of the machme or-load shall J Lt
be 10 feet. .
. Lines rated over 50.kV wmmum --c]earance between the « ' / .

lines and any part of the crane sh(1 be 10 feet plus 0,4+
mches for each 1 kV over 50 kV. .

» A

,‘\ Heavy equipment may become electrically charged when it is mov1ng or &‘f .
" parked in the v1c7n1ty of high frequency transmitters. Remember - serieus .
-

<injury or death can accur when\ugrkmg near power ljnes. (Figure 6.)

/ . . s C -

’
Y N . a
- L
» ot
.

e ! . P v
f R

Figure‘B{AC‘rearance must be maintained when cranes s .
are operated in the vicinity of power lines. _ . :
‘ . ) '
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. _ ACTIVITY 13;

. Which of the following is not a major safety considera-
tion related to power shovels, cranes, and similar )
equipment. T

a. Other workers in _the area.
b.  Selection of the operator.

‘ce Size of structure in progress.
d. ~Llearance between power lineés.
Maintenance of eqﬁigﬁent.

)

(Y

. OBJECTIVE 14 Discuss safe practices when handhng
loads with mobile cranes.

»

Safety inspection of the equipment 15“%}0 important before a "1ift" is
made. The b00m,'h1re rope, and hook b]oci must be checked. If a cable rig
JS #5 be used, the boom saféty must be chécked, the stops kgcked out, and

9the general mechanical condition of, the machine checked ‘A1l ,rubber-tired

cranes must have outriggers. The operation and cond1tion of the eutrigger
must “be checked whether they are mechan1caTTy or hydraulically operated.

The operator nusi check the area where the 1ift is to be made, examin-
ing ground cond?tfons,‘dbstruction of the boom or suspended load, and elec-
trical 1tnes.i Then the craﬁe can be moved into place and a "dry run" can be

. dhdértaken‘.‘The signal person shoth be present to check the bbom clearance
“area, T

-

Another responsi of‘the operatdr is to now how to read the Tift-
ing capacity charges, how _use thé boom angle indicator and how to apply

" this 1nformat10n to the. operation and position of the: machine ‘before the

load is lifted. .
The Ppwer’Erané and Shovel Association YPCSA), a bureau of the Con-
struction Inddstry Manufacturers Association ({IMA), has long been recog-
d as 2 1eader 1n the ratings of cranes for 11fting capacities. A few
b terms that are used fin determining these 1oad capacities are defined

- as Tows:

.

] ‘_1. Load radius - the horizontal distance from the center of, rotation

of ‘the crane to the center of gravity of the suspended Joad.

[

. Page 24 /SH-17




. L) s 1 .
- \ ’
S A ) (
0 ‘ :
- . 4 - \
2. Tipp1ng IOSH - the total suspended weight requ1red at a given
) ‘radius to caugpe the machine to tip. . .. 4
3. Counterwe1ght - weights attached to. the rear of the revolving
frame of the crane to increase Stability and capacity. ‘
4, Rated load - the total weight that can be safely suspknded at a -
" given radius determined by a percentage of the tipping Toad, L
the-machine's structural competence as determined by the qanuo£\
facturer, . . . *

Al] ratings are based on ‘the load free]y suspended. Cranes are not
1ntended for side- load1ng (see Pigure 7) IMside-loading, the hook is ]
suspended at an angle, rather than dirfectly over the load, and this leads to

accidents. : . o Lo

/; y ’ ‘ ) \\

The hook should be suspended direct]y over the Toad.

. r hngre 7. Cranes are not 1nt‘!’i7ded for side-loading.

Accidents cafsed by sidg-Tqading are the result of these improper

.

“practices: g : .
. Wind foﬂtes on bodm and 1oad areas.
. . Dragging a load. “ - .

f
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the load.’
naTs shown in Figure 8 shou]d be Used.

.. Acce]eration or deceleration in sw1ng1ng aload.

K

.. Dragg1ng or pushing a load.

»

J

Before 1ifting the load, the hook must be vertical over'the center of

<>
Y A ':iﬁ

{ 1

A load must never be lifted over other workers.
be used in 1ifting ohe heavy loa
with both operators, using only one

ignal person.

Only one signal person using the nat1ona11y recognized hand 519;

<D - .
4 HOIST LOWER USE MAIN HOIST USE WHIP LINE RAISE BOOM
FINGERS FINGE
- ARE JARE
FLEXED FLEXED
A d I IN IN
AND |AND s
ouT JOuUT g)
. . RAISE THE SOOM LOWER THE BOOM
' LOWER SOOM MOVE SLOWLY LOWER THE LOAD RAISE THE LOAD
?is%igt? 2. E%;¢9 I ﬂ z§§§
STOP EMERGENCY STOP ‘DOG EVERYTHING TRAVEL
h -
' et —"
3
M P
TRAVEL EXTEND BOOM RETRACT BOOM EXTEND §OOM RETRACT B0OM
Figure 8. Standard hand, signals used in operating power cranes or shovels.

If two machines are to
the .1ifting ﬂ]ans must be coordinated
The s1ings must be

rigged to equalize the load, and the gapacity must not be exceeded on either

‘machine.
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Two separately tigged 1oads ﬂwst never be hoisted at once. The load

must be under control at all t1mes. It may ‘be necessary to use hand 11nes

to guide or snub a load.

These lines must not be wrapped around the body,

hands, or arms since it may be necessary to release these lines in a hurry.

L

f >
. ﬁ ACTIVITY 14: * ) . *
. Define the terms:’ | .
£\, 1. Load radius: - - ) »

- 2. Tiﬁpin9w1oadav,

3. Side loading:

+

OBJECTIVE 15:
equipment when éperatjnb motor gréders, bulldozers, and

Diseuss the use of;persopa1 protective

scrapers. - ‘

M [

rd

[Motorlbraders, bulfddzers; and motor scrapers operate in noisy, dirty,
dq;ty, and often unsafe working conditions. Every employer should have some
iype of safety program. It is 'the responsibility of the operator to know

. what is included in this’ program. * Check with the foreman or safety super-

v1sor to See what personal*protect1ve equ1pment is required for the job.
" The personal protec£1ve equipment used in construction work is listed

4

here ) - , . 1
* Hard hat. IR A ~
~ + Safety-toed shoes. N L
- Safety goggles - gJasses.

. Heavy gloves. I S ) .

-~

» Respirators., d , . -
* Ear protectors. . LT . )
. *"Reflector vests: - _
' 3.0
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Operating conditions usually dtate what items of equipment are to be
used. For exampie, extremely dusty conditions would require the use of
safety goggles, a§ well as r"espirators‘. The operaJ must keep in mind that
this equipment is for ORe 's personal safety and benef1t as well as for the
safety of those workwng around the .operator.

If the noise level, 1ns1de the cabs or. ROPS canopies reach 85 dec1bels,
the operator should be offered the use of ear protection. At 90 dec1be1s
ear protection is requ1red‘ there is a new OSHA regulation mak1ng ear
proteClion equipment mandatory as of April 21, 1981.

Clothing should: be comfortab]é, not loose or dangling. Watches Sr
r{ngs should not ,be worn since they may catch in moving parts. )

Safety is up'io the individual worker. The use of personal pr ive
equ1pment may determine the operator s perspnal safety as well as the safety
of other ‘'workers 1in the area. B11nd1ng dust could result in collisions of
equipment with ser1ous injury or death to the operators and others.

— ACTIVITY 15 ssm——

List the personal protective equipment used by operators
of motor graders, btlldozers, and motor scrapers.

.8 S

1
2.
3
4

t

5,
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AN ANSWERS TO ACTIVITIES! .

ACTIVITY 1, ‘ | -4

1. False. L O ' o " -

2. False, . , ) .

3.  True. . ,
ACTIVITY 27 .~ , ‘ \ ?

1. Overhead electrical power lines. ' ! ! '

2.  Underground cables. s £

3. 0i1 and gas pipelines. . . : Ct

4. Communication Tines. : . ’ - -

5. Existing buildings and structures. ' o

- ’ 7 .

ACTIVITY 3 , N ‘

1. Operators. ) ' -
.2. . Fgremen, o e : .

3. Superintendents. ' 4

- .

ACTIVITY 4 ) ' .

1. Company policies and benefits. o . -

2. $alary and overtime. -

3. Unjon or open shop laws. . X
4., Review of work hazards. =

ACTIVITY § '

’ Two-way radio units. “ ,

. 7
{
. \ ) . K
/ 32
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ACTIVITY 6 — - ' e
1. 'a.  width, ~ L
b.  Curve. N A :
c. Design. . - .
d. Soil conditions. __—7 ' .
e. Correct approach to major roads. o s
. (Choose amy four of these five.) » . / C
2. 2. ' Motor grader. R .. .
b. Water truck. ' :
s ’ _ o . 7
ACTIVITY 7 ‘ ‘ . " Y
1. Safety. C { e
2. Pre-starting checks. ’ - ) . v Pt
3. Starting and shut-down prbcedures. "‘
4. Machine operattons. . o7 .
ACTIVITY 8 . . / v .
1. True. ] » !
2. FRalse. ' .
® ¢
ACTIVITY 9 : ) ¢
(Any three oM these four. ) )
‘1. Keep rear wheels equidistant from the fill \\—
2. Consider soil composition in determining how close-to thp fill the
truck may safely maneuver (6 to 8 feet back if fill is sandy).
3. Lower durnp bed before going back to get next lead. )
4, . A loaded body shou]d not be raised un]ess the rear wheels are level.
ACTIVITY 10 ' B .
1.  ROPS. : t .
2.  Seat belts. , .
3s Safety locks.
4, Hardware screen. y
5. S'ide panels,
(Any three of these five,) _ . .
( -
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- ACTIVITY 11 . ) ey
b. When being transported to and from the job site. ¢
C o ACTIVITY 12 -
- 1. Keep other workers away.:
2. Set brakes or block wheels to prevent unwanted motion. .
. /
3. Use a bar where possible.
' 4. If using cable, take up slack slowly: - ‘'«

(Any three of these four.)

ACTIVITY 13

c. Size of structure in progress.

ACTIVITY 14 . -, ' , > ,

1. - Long radius - the horizontal distance from the Eenter of rotation of
the crane to~the ‘center of gravity qf the suspended load. X

2. Tipping load - the tofal suspended wgight required at a given radius to
cause the machine to tip. '

3. Side loading - the susgension of a load at an angle to the top of a

-

crane boohm.

ACTIVITY 15 -
(Any five.)

Hard hat, .
Safety-toed shoes.

N

Safety goggles - glasses.

Heavy ' gloves. ' o . L
Respirators. ' .

Ear protectors. . .

Reflector vests.

L) )
AN . ’ . ot
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